Rabbit and mouse antisera prepared against teratocarcinoma cells precipitate both glycoproteins and glycolipids from detergent extracts of radiolabeled cells. Extracts of immunoprecipitates with chloroform/methanol, 2:1 (vol/vol) have been resolved on thin-layer gels into multiple peaks. There are more species seen in extracts of teratocarcinoma cells than in extracts of the crossreacting cultured cell line, cl Id. The teratocarcinoma antigens may be extracted out of chloroform/methanol into buffered saline. Incubation in these secondary extracts converts unreactive cells (lymphocytes) to cells reactive with antisera against teratocarcinoma. Furthermore, the coated cells absorb at least 80% of the activity of antisera against teratocarcinoma targets.
Teratocarcinomas have been studied as models of early mammalian development (1) (2) (3) . Alloantisera and xenoantisera have been used to analyze surface antigens of teratocarcinoma cells and much serological work has been done to describe crossreactions between teratocarcinomas, embryos, and other tumor cells (2, (4) (5) (6) (7) . Little has been done to characterize the biochemical nature of the antigens involved. One report suggested that an antigen of a mouse primitive teratocarcinoma cell, F-9, is a protein or glycoprotein (8) , but a more recent study suggests that an antigen of another such mouse cell line, nulli-SCC-1, is a glycolipid with Forssman antigen reactivity (9) .
Workers in our laboratory have serologically characterized the surface antigens of the cell line, TerC, derived from mouse testicular teratoma 402AX (10) . The tumor antigens are defined by rabbit antisera (that is, as xenoantigens) (7, 11) . A preliminary report has appeared on the antigens precipitated from extracts of biosynthetically labeled cells (12) . Here we present additional information on the biochemical characterization of the antigens precipitated from surface-labeled TerC cells and from crossreacting L cells. These antigens appear to be mainly glycolipids.
MATERIALS AND METHODS Cell Lines. The cell line TerC74 has been established in our laboratory from cultures of testicular teratocarcinoma 402AX (11) . We think that the line and sublines derived from it may be largely primitive endodermal cells rather than embryonal carcinoma stem cells (unpublished data). Other cell lines used in this study were cl ld (from mouse L cells) (13) and BALB/ 3T3 (14) . 3T3 2:1. The organic phase was collected and the aqueous phase was extracted twice more. The pooled organic phases w4W~thm-selves extracted with an equal volume of P,/Nac'(&ck-washed). Afterblckwashing, the organic phase was dried under nitrogen and the residbe was dissolved in 1% NaDodSO4/0.5% 2-mercaptoethanol, and subjected to electrophoresis. The aqueous wash phase was Iyophilized and dissolved in thesame volume of water containing 0.5% Nonidet P-40. The reconstituted extract solution was incubated with the antiserum and S. aureus as described above and the precipitate subsequently was subjected to polyacrylamide gel electrophoresis.
Polyacrylamide 8 .0), and resuspended in 5 ml of the same buffer containing 2 mM NaBH4 and 5 mCi of NaB3H4. Cells were incubated at 20C for 16 hr and subsequently washed twice in Pi/NaCI. Finally, cells were suspended in 1.5 ml of Pi/NaCl containing 0.5% Nonidet P-40. After 15 min at 4°C, the suspension was centrifuged and the supernatant was recovered and kept frozen until use.
Antisera. Three rabbit antisera to teratoma 402AX that had previously been characterized (11) were used in our experiments. The three sera were absorbed to remove weak reactivities with normal tissue. The absorption was either done in vitro (by incubating 2 vol of 1/2 serum with 1 vol of packed 129/J lymphoid tissue) or in vivo (by injecting 0.5 ml of serum into a 129 mouse intraperitoneally and bleeding the mouse 3 hr later).
Rabbit anti-rat brain Thy-1 (21) was the gift of Alan Williams. Rabbit anti-SP70 was the gift of Dani Bolognesi. Rabbit anti-sheep erythrocyte serum was the gift of Hyun Shin.-Thin-Layer Chromatography. Immunoprecipitates of 3-W or 125I-labeled cells were twice extracted with 0.5 ml of chloroform/methanol, 2:1. The extract (1 ml) was concentrated by evaporation under nitrogen and applied to a 20-cm silica gel-60 thin-layer plate. The chromatogram was developed in chloroform/methanol/2.5 M NH40H, 60:40:10 (vol/mol). Standard gangliosides (Supelco, Bellefonte, PA) and a crude ganglioside mixture from bovine brain were run on the same plate as standards. After developing, the standards were visualized in iodine vapor. Each lane of the plate contining radioactive samples was ruled into 0.5-cm portions; these were scraped from the plate and their radioactivity was determined.
Coating Rabbit antisera to cells of teratocarcinomna 402AX precipitated three main peaks of '25I-labeled material from extracts of surface-labeled TerC cells (Fig. 1) . Two of these three peaks could also be seen when cells were labeled in surface sugar residues by periodate oxidation followed by reduction with NaB3H4 (Fig. 2) . The peak seen only in 125I-labeled materials had an RF of approximately 0.44 in 10% NaDodSO4/polyacrylamide gels and appeared to be of high molecular weight (approximately 40,000). The other two peaks, seen in both 125I-and 3H-labeled material, ran at and ahead of the tracking dye. The high molecular weight peak was labeled by 125I only one-tenth as much as the faster migrating peaks. None of the peaks precipitated from TerC when extracts of cells lacking TerC-defined antigens, BALB/C 3T3 cells, reacted with the xenoserum. Also, the peaks were not found when antigens crossreactive with sheep erythrocyte antigens were precipitated from TerC extracts by a rabbit anti-sheep antiserum (Fig. 3) or when Thy-I antigen was precipitated from BI0.Br fetal fibroblasts by using a rabbit anti-Thy-I serum (gel not shown). Both of the fast migrating peaks were highly soluble in chloroform/methanol, 2:1. Approximately 90% of the radioactivity of these peaks could be extracted from the immunoprecipitate into an organic phase. The peaks of radioactivity at the tracking dye front could be further resolved by reelectrophoresis on 15% acrylamide gels. In contrast, the peak moving ahead of the dye front was not further resolved by this procedure, although the peak appears broad and complex when derived from 3H-labeled cells (Fig. 2) .
The '25I-labeled antigenic material extractable into chloroform/methanol could be largely re-extracted into Pi/NaCl.
Such aqueous extracts made directly from labeled cells could also serve as the starting point for immunoprecipitation (Fig.  4) . Both fast-moving peaks were obtained directly by precipitation from the P,/NaCI extract and the amount of radioactivity in these peaks is within 10% of that found in standard precipitates (compare Fig. 4 and Fig. 1) . A pattern similar to that for TerC was obtained from extracts of cl Id cells, which crossreact with TerC (I1). However, the peak with an RF of around 0.4 could not readily be resolved. Some material was always present in this area of the gels, even when they were made with cl Id-absorbed antiserum. In contrast, the fast running peaks were not seen in these gels (Fig. 5 ) though antiserum absorbed on cl-ld cells still precipitated material with an RF > 1 from extracts of TerC (not shown).
Organic extracts of immunoprecipitates were also analyzed by thin-layer chromatography on silica gel plates. '25I-Labeled precipitates gave a complex pattern. The bulk of the radioactivity was either at the origin or at the solvent front, though other regions were labeled. 3H-Labeled precipitates gave patterns that approximated those found for known glycolipids (in an extract of beef brain). Similar peaks were seen in chromatograms of both cl Id and TerC precipitates (Fig. 6) . The solubility properties of the fast running peaks of antigen prompted us to attempt to absorb them on indicator lymphocytes. 129/J lymphocytes, usually poorly reactive or unreactive with rabbit antiteratoma sera, reacted well after incubation with either Pi/NaCl backwash or washed organic extracts of TerC. Both the number of fluorescence-positive cells and their intensity were greatly above that of controls. However, antiteratoma serum previously absorbed with cl Id stained only cells coated with aqueous extract and not cells coated with the water-washed organic phase of the initial extract (Table 1) .
Coated lymphocytes could be used to absorb antiteratoma sera against TerC target cells. The serum titer was greatly reduced when absorbed by lymphocytes coated with either organic extract of TerC or with the aqueous wash of the organic extract (Table 2 ). Lymphocytes coated with both extracts were no more effective than lymphocytes coated only with organic extract (Table 2) . DISCUSSION Immunoprecipitates of 125I-labeled TerC surface antigens contain moderately labeled material with an apparent molecular weight of 40,000 on NaDodSO4/polyacrylamide gels and heavily labeled material that runs at or ahead of the tracking dye front, RF ' 1. The precipitates are prepared in the presence of a protease inhibitor, phenylmethysulfonyl fluoride, and the radioactivity in the fast running peaks is 90% extractable into chloroform/methanol, 2:1. The material is also labeled by reduction with NaB3H4 after periodate oxidation; it seems to contain saccharide residues. Analysis of the 3H-labeled material by thin-layer chromatography shows peaks of radioactivity corresponding to authentic glycolipids and agreement between labeled peaks in extracts from two different, serologically crossreactive, cells. The solubility, labeling pattern, and behavior on chromatograms together indicate that the material specifically precipitated from labeled extracts is a glycolipid. Gentle iodination of intact cells is not expected to label lipids and glycolipids. However, our procedure, using high concentrations of '25I and H202, will result in such labeling (16 (23) . Labeled TerC antigens were largely in a low molecular weight form, running at the dye front on electrophoresis, though we did find material that precipitated with a molecular weight of around 40,000. Gooding (12) used antisera to TerC to isolate antigens from cl Id and found antigens of molecular weight 40,000 and 110,000; no label was found at the dye front of her gels. Her work, unlike ours, was done with cells labeled biosynthetically by 3H-and '4C-labeled amino acids. This would not label lipids or glycolipids, but would label surface and internal proteins. Though she prepared plasma membranes from the labeled cells, the 1 0,000 molecular weight antigen may have been a cytoplasmic protein. On the other hand, our failure to identify an antigenic peak of this size could be due either to our failure to label the material with 1251 or 3H or to our failure to resolve the species on 10% acrylamide gels. In short, the two sets of results are contrasting but not necessarily. in conflict. 
